PCX 

INT1ERNATIONAL APPUCATIQN PUBUSHED UNDEJ 



WORLD INTBLU-CTUA!- PROP 
Intern a tionoi K 




(51) International Patent Classification ^ 
HOIR 13/52, 13/58 



wo 



Al 



9608855A1 

(11) International Publication Number: WO 96708855 



(43) International Publication Date: 



(21) International Application Number: 

(22) International Filing Date: 



PCr/US95/09835 
20 July 1995 (20.07,95) 



(30) Priority Data: 

PI 9403559-8 



1 4 September 1 994 ( 1 4.09.94) BR 



(71) Applicant {Jot all designated States except US): THE 

WHTTAKER CORPORATION (US/US]; Suite 450. 4550 
New Linden HiU Road, Wilmington, DE 19808 (US), 

(72) Inventors; and 

(75) Inventors/^AppUcants (for US only): LA SALVIA, Jose 
Alexandre [BR>^R]; Rua Adolfo Coneia dc Barros, Julio 
Mesquiia, 07. Braganca Paulista, SP (BR). GALLO, Esdras 
[BR/BR); Rua Santa Cruz. Uvapcs, 872, Braganca Paulista 
SP (BR). 

(74) Agents: ABERLE, Timothy, J, et al.; The Whitaker Corpora- 
tion. Suite 450. 4550 New Linden Hill Road, WUmincton 
DE 19808 (US). ^ 



21 March 1996 (21.03.96) 



(81) Designated States: AU, CA. CN, CZ, H, HU. JP. KR MX 
NO. N2. PL. RU. US. European patent (AT. BE. CH DE 
DK. ES. FR. OB, GR, IE, IT. LU, MC, NL, PT. SE). ' 

Published 

With international search report. 



(54) Title: PROTECmVE COVER FOR ELECTRICAL CONNECTORS 
(57) Abstract 



A protective cover assembly (10) for 
electrical connectors is disclosed having a 
cover (20) with body cable passages (50). 
A spacer latch component (60) is operatively 
disposed in the passages (50) for latching 
electrical cables (12, 14) to the assembly 
(10). Sealant grease (46) is disposed in a 
channel (44) of the body (40) for scaling 
between the cover (20) and the body (40). 
Sealing and dielectric compound pads (59a, 
59b) are disposed adjacent to the spacer 
latch component (60) and body cable passage 
(50). The protective cover assembly (10) 
thus provides protection against moisture 
and other contaminants which would tend to 
cause corrosion and failure of the electrical 
connector. 
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PROTECTIVE COVER FOR ELECTRICAL CO NNECTORS 
The present invention relates to a sealed, 
protective cover for electrical connectors, particularly 
covers for use in electrical power distribution systems. 
5 It is desirable to protect electrical connectors 

from dirt, moisture, and other contaminants in order to 
prevent corrosion and failure of the connector. Toward 
this end, covers have been developed which seal the 
connector inside a protective cover. Such covers, for 

10 example, have been made with clam shell halves having 
snap- fit type latches for holding the halves together. 
However, of particular importance to such covers is a 
good seal at the cable passage or port of the cover, 
and, moreover, an ability of the cable passage or port 

15 to accommodate various sizes of electrical csible. 

An example of a known cable connector cover is 
disclosed in US- A-4229616 , which known device provides a 
cover including two clam shell halves which snap 
together. A cable port through the joined halves 

20 requires a slidable door having latching teeth thereon 
which cooperate with latching teeth on walls of the 
cover halves. The door is slidable in grooves in the 
housing walls and the teeth on the door and walls 
cooperate to retain the door in a given position. Since 

25 the door further includes an arcuate cable interface 

member defining a semi -circular edge of the cable port, 
the sliding of the door to a given position provides an 
adjustable cable port diameter for the purpose of 
accommodating various cable sizes . 

30 However, when subjected to external forces, the 

structural arrangement of the teeth and the door itself 
may result in a loosening of the door and loose fit of 
the cable through the port. Moreover, the ability of 
the known cover to resist moisture and other 

35 contaminants is partly dependent on flanges on the 
respective halves being snugly joined, but as the 
flanges are subject to geometrical and material 
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variations due to manufacturing tolerances, the flanges 
may not maintain a hermetic seal, thereby permitting 
undesiraJble foreign matter to enter into the cover 
housing. Moreover, the flanges are not designed to 
accommodate a sealing grease. Additionally, the known 
connector is drawn to indoor telecommunications use, and 
is not particularly suited for the rigorous demands of 
the outdoor electrical power distribution environment. 

The present invention offers a solution to all of 
the above problems by providing a cable connector cover 
that provides a reliatble, tight fit around Ccibles, 
provides a hermetically sealed cover assembly suitable 
for use in indoor or outdoor environments, and yet is 

easy to install and manufacture. 

A preferred embodiment of the present invention 
provides a protective cover assembly having a top cover 
half and matable body half. Each half includes a cable 
port or passage for sealingly engaging an electrical 
CcLble. Further, the matable halves are shaped to 
receive an electrical connector therein which 
electrically connects the cables. The cover half of the 
cover includes deflectable tabs which are snap-latchable 
to camming lugs on the body half. Prior to joining the 
mataible halves together, a sealant grease is deposited 
in a groove space and along edges of the halves for 
hermetic sealing of the halves when joined. The cable 
passage in the body half includes an integral platform 
member for supporting the cable, and a pair of 
deflectable latch arms having pawls thereon. A separate 
spacer latch component is sized to fit in the body and 
cable passages when they are joined together. Ratchets 
are operatively disposed on sides of the spacer latch 
component for engagement with the pawls in the body 
cable passage. A sealing and dielectric compound in the 
form of pads is placed on the platforms of the body 
half, an arch portion of the cover half, and an arch 
portion of the spacer latch component. The spacer latch 
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component is positioned over a cable and is then 
depressed and ratcheted into a locking position around 
the cable. At this point, the sealing and dielectric 
compound is spread around in the cable port or passage 
thereby sealing around the cable. The cover half is 
then placed over the spacer latch component and the tabs 
on the cover are fully engaged by the lugs on the body 
half for snugly and sealingly joining the halves 
together. Additionally, double-lock members formed on 
the cover wedge between latch arms on the cover and a 
portion of the body thereby assisting to hold the latch 
arms in place. 

Another embodiment of the present invention 
provides a top cover half and a matable body half 
15 wherein each half includes a double-lock member and a 
resilient latching arm. Yet another embodiment of the 
present invention provides a top cover half and a 
matable body half wherein ratchets are formed on the 
matable body half for engaging a resilient latching arm 
formed on the spacer latch component. 

It is an object of the present invention to provide 
a protective cover for electrical connectors for use in 
both indoor and outdoor environments. 

It is a further object of the invention to provide 
25 a protective cover for electrical connectors which 
reliably seals cables of various sizes. 

It is yet a further object of the invention to 
provide a protective cover for electrical connectors 
that is hermetically sealed and prevents contaminants 
30 from damaging the electrical connector within. 

It is another object of the invention to provide a 
protective cover for electrical connectors which is of 
low production cost, and is easy to manufacture and 
assemble . 



20 
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Figure 1 is an exploded perspective view of a 
protective cover assembly according to the present 
invention. 

Figure 2 is a plan view of an electrical connector 
5 disposed in the lower half of the protective cover of 
Figure 1 . 

Figure 3 is a cross -sectional elevational view 
showing an electrical cable disposed in the protective 
cover of Figure 1 when the cover half, spacer latch 

10 component, and body half are in an assembled state. 

Figure 4 is a an enlarged cross -sectional view 
showing an electrical cable disposed in the protective 
cover of Figure 1 when the cover half, spacer latch 
component, and body half are in an assembled state. 

15 Figure 5 is a an enlarged cross -sectional view of a 

second embodiment of the present invention showing an 
electrical cable disposed in the protective cover when 
the cover half, spacer latch component, and body half 
are in an assembled state. 

2 0 Figure 6 is a an enlarged cross -sectional view of a 

third embodiment of the present invention showing an 
electrical cable disposed in the protective cover when 
the cover half, spacer latch component, and body half 
are in an assembled state. 
25 Figure 1 shows an exploded view of the protective 

cover assembly 10 accordingly to the present invention 
which includes a cover 20, body 40, and a spacer latch 
component 60. The cover assembly 10 is preferably 
formed of a suitable plastic or other dielectric 

3 0 material and includes cover flange 21, a cover cable 

passage 30, and resiliently deflectable tabs 22 for 
latching to lugs 42 of body 40, as is further described 
hereinbelow. The cable passage 3 0 is formed in a 
general box shape, includes a cable arch 38 adapted to 
35 fit around cables 12,14, and is adapted to receive the 
spacer latch component 60 therein. The caible arch 
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portion 3 8 includes a sealing and dielectric pad 59c for 
sealing around caJDles 12,14 and cable passage 30. 

Referring to Pig. 2, in a preferred embodiment, the 
cover 3 0 has three cover cable passages, two for the run 
5 conductor 12 and one for a top conductor 14, the 
conductors being joined by conventional electrical 
connector 16 which includes a C- shaped member with a 
wedge. As best shown in Fig. 4, the cover 3 0 further 
includes double-lock members 32 formed thereon for 

10 fitting into a tapered groove 56 on body 40, which will 
be further described below. 

The body 40 includes stop flange 41 having a top 
surface 41a, latching lugs 42, a channel 44 for 
receiving sealant grease, a sealant grease 46, and body 

15 cavity 48. The body 40 further includes a neck portion 
40a and a head portion 4 0b for defining a body cable 
passage 50, The body cable passage 50 has a top surface 
51, a platform 52 (best shown in Fig. 3), resilient 
latch arms 54 having pawls 55, tapered groove 56, and 

20 cable support surface 58. Sealing and dielectric 
coit^jound pad 59a is placed on the platform 52 in 
preparation for sealing of the cable passages 30,50. 
Lugs 42 include a ramp surface 42a for resiliently 
deflecting the tabs 22 of cover 20 when the cover 20 is 

25 joined to the body 40, and the lugs 42 further include a 
flange 42b for locking the tabs 22 in place. Flange 21 
of cover 20 will engage stop flange 41 when the halves 
20,40 are joined together. Additionally, cover 20 
includes a neck portion 20a and a head portion 20b for 

3 0 forming the cover cable passage 30. Referring again to 
Figure 2, channel 44 is adapted to accommodate the 
disposition of a conventional sealing grease 46 therein 
for the purpose of hermetically sealing the protective 
cover assembly 10 when it is in the fully assembled 

35 state, as further described below. 

Referring to Figures 1 and 3, the body cable 
passage 50 will now be described. Body Ccible passage 50 




• 
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includes CcdDle platform 52, side walla 50a, and bottom 
wall 50b. As is best shown in Figure 3, platform 52 
supports the conductors 12,14 in cooperation with cable 
support surface 58 and legs 52a, which legs are 
5 connected to bottom wall 50b. On the inside of body- 
cable passage 50 are integrally molded, resilient 
latching arms 54 having pawls 55 which are operatively 
arranged for engagement with ratchets 62, as further 
described below. The resilient latching arms 54 are 

10 disposed in tapered grooves 56 for the purpose of 

providing room for flexibility and protection thereof. 
Cable support surface 58 is generally semi- cylindrical 
in shape, and has an axial direction which is aligned to 
lead the cables 12,14 into body cavity 48 across sealing 

15 groove 44. In a plane generally transverse to the aixial 
direction of cable support surface 58, the lugs 42 are 
arranged and formed on sidewalls 50a. In the preferred 
embodiment, the tapered groove 56, double-lock members 
32, and latching arms 54 are also generally arranged in 

20 this plane, which provides an advantageous overall cable 
gripping arrangement as further described below. 

Referring now to Figures 1 and 3, the spacer latch 
component 60 will be further described in detail. 
Spacer latch component 60 is generally box- shaped and 

25 includes legs 66 having ratchets 62 disposed on lateral 
sides thereof, a hollow portion 61, and a cable gripping 
and sealing arch portion 64. Sealing and dielectric 
compound pad 59b is placed on the sealing arch portion 
in preparation for sealing of the Cctble passages 3 0,50. 

30 The shape of spacer latch component 60 is adapted to fit 
within both the cover cable passage 3 0 and the body 
cable passage 50 when matable halves 20,40 are fully 
joined- Ratchets 62 are operatively disposed on legs 66 
for latching engagement with pawls 55 during assembly of 

35 the protective cover assembly 10. 

Referring again to Fig. 4, an enlarged cross - 
section of the invention in the assembled state , 
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according to the preferred embodiment, is shown. 
Double-lock members 32 are formed in a general wedge 
shape, which shape is complimentary to that of the 
tapered groove 56. When the cover 30, spacer latch 
5 component 60, and body 40 are in an assembled state, the 
double-lock members 32 are disposed adjacent to the 
latch arms 54 for maintaining the position of the latch 
arms 54. Thus, the latch arms 54 are not completely 
free to deflect back into tapered grooves 56, and 
10 thereby loosen the spacer latch component 60, because 
doiible-lock members 32 advantageously stop them from 
doing so. This feature tends to maintain the tight grip 
that the spacer latch components 60 have on the cables 
12,14 by assuring that the latch arms 54 will not 
15 inadvertently deflect in response to forces acting on 
the cables 12,14 and/or protective cover assembly io. 
When the spacer latch conponent 60 is fully assembled to 
the body half 40, the sealing and dielectric compound 
pads 59a, 59b are depressed and the compound is spread 
20 around the cable and cable passages 30,50, thereby 
sealing the same as is shown in Figure 4. 

Having thus described a preferred embodiment of the 
present invention, the embodiments of Figures 5 and 6 
will now be described. The embodiments of Figures 5 and 
25 6 are similar to that of Figures 1-4 so that an re- 

explanation of the features which are common to all of 
the embodiments is not necessary for a complete 
understanding of the invention. Figure 5 shows a 
protective cover assembly 10' including cover half 20', 
30 body half 40', and spacer latch component 60'. However, 
the orientation of double-lock member 32', latching arm 
54' with pawls 55', groove 56', and ratchets 62' on one 
side of the protective cover assembly 10' represents a 
180 degree rotation relative to the orientation of 
35 double-lock member 32, latching arm 54 with pawls 55, 
groove 56, and ratchets 62 on the other side of spacer 
latch component 60'. Since the embodiment of Figure 5 



wo 96/08855 



PCT/US95/09835 



- 8 - 

includes double-lock members 32,32', it advantageously 
provides double locking of the latch arms 54,54' for 
assured retention of the spacer latch component 60' and 
cables 12,14. VWien the spacer latch component 60' is 
5 fully assembled to the body half 40', the sealing and 

dielectric compound pads 59a', 59b' are depressed and the 
compound is spread around the cable and cable passages, 
thereby sealing the same as is shown in Figure 5. 

Referring now to Figure 6, a third embodiment 10'' 
10 of the protective cover assembly will be described. 

Protective cover assembly 10'' includes a cover half 
30'', body half 50'', and spacer latch component 60''. 
Resilient latching arms 54'' with pawls 55'' are formed 
on spacer latch component 60'' adjacent to grooves 56'' 
15 and resilient tongue members 68. Ratchets 62'' are 
formed on the body half 50'' for engaging pawls 55'' 
which thereby hold the spacer latch component 60/' 
tightly against cables 12,14. The resilient tongue 
members 68 resiliently engage the cables 12,14 for a 
20 snug fit therebetween, varhen the spacer latch component 
60'' is fully assembled to the body half 40'', the 
sealing and dielectric compound pads 59a' ',59b'' are 
depressed and the compound is spread around the cable 
and cable passages, thereby sealing the same as is shown 
25 in Figure 6. 

Assembly and operation of the connector assembly 10 
accordingly to the preferred embodiment of Figures 1-4 
will now be described with reference to the drawing 
Figures and the foregoing description; however, it is 
3 0 understood that the embodiments of Figures 5 and 6 can 
be assembled in a like fashion. First, a run conductor 
12 is joined to a tap conductor 14, for example, by an 
electrical connector 16 as shown in Fig. 2. The operator 
deposits a liberal amount of grease sealant 46 in the 
35 channel 44, put the body 40 on the cables 12,14 and 

electrical connector 16 as shown in Figure 2, and then 
push the spacer latch components 60 into their 
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10 



15 



respective places in body cable passages 50, thereby 
attaching the body 40 to cables 12,14. As each spacer 
latch corr^onent 60 is pushed into place, the ratchets 62 
displace pawls 55 causing resilient latch arms 54 to 
deflect into tapered grooves 56, as needed for 
flexibility. As each individual ratchet 62 passes the 
pawls 55, the latching arms 54 flexibly oscillate in 
tapered groove 56 until the spacer latch component 60 is 
seated against cable 12 or 14. Because tabs 22, lugs 
42, latching arms 54, pawls 55, and ratchets 62 are 
generally arranged in a plane which is generally 
transverse to a longitudinal axis of the cable 12 or 14 
as noted above, a reliable mechanical joint is formed. 
The retaining forces of the tabs 22, lugs 42, ratchets 
62, and pawls 55 are thereby aligned to grip the cables 
12,14. Additionally, because ratchets 62 run the length 
of legs 66 and thereby provide a better grip for pawls 
55, the pawls 55 are not likely to be forced into 
retraction by slipping off of the ratchets 62 due to 
external forces acting on the cables 12,14. 
Furthermore, the resiliency of the latching arms 54 
provides ease of assembly. A yet further advantage is 
that the spacer latch coit^onent 60 can accommodate 
different cable sizes because the interaction of the 
25 ratchets 62 and pawls 55 make the cable opening 
adjustable. A further advantage of the present 
invention is that when the spacer latch component 60 is 
fully assembled to the body half 40 and cover 20 is 
installed thereover, the sealing and dielectric compound 
30 pads 59a, 59b, 59c are depressed and the con^jound is 
spread around the cable and cable passages 3 0,50, 
thereby sealing the same. The cable 12 or 14 is thus 
snugly and sealingly disposed between cable gripping 
arch 64, and support surface 58. Next, sealant 46 is 
35 generally applied to each body passage 50 and then the 
operator will place cover 20 on body 4 0 so that the 
resilient tcibs 22 are cammed outwardly as they slide 



20 
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over rainps 42a until the tabs lock against flanges 42, 
and cover arch portion 38 with sealing and dielectric 
pad 59c is sealingly disposed against cables 12,14. The 
cover flcuige 21 is thereby tightly seated against body 
5 flange 41. Since sealant grease 46 is disposed along 
the underside of cover 20, a heimetic sealing gasket is 
thereby formed around a seam where the cover 20 and body 
40 are juxtaposed. Additionally, as explained above, 
the disposition of the double-lock members 32 in tapered 
10 grooves 56 tends to maintain the tight grip that the 

spacer latch components 60 have on the cables 12,14 by 
assuring that the latch arms 54 will not inadvertently 
deflect in response to forces acting on the cables 12,14 
and/or protective cover assembly 10. The embodiments of 
15 Figures 5-6 are assembled and operate substantially the 
same as the foregoing description of the preferred 
embodiment . 

Three embodiments of a protective cover suitable 
for indoor, or outdoor use have thus been disclosed; 
20 however, modification of the invention can be made 

without departing from the spirit of the invention or 
the scope of the appended claims. For example, the 
spacer latch component can be adapted for use with more 
or less than three cables per assembly. Additionally, 
25 although the preferred embodiment discloses a utility- 
type connector, it is understood that the protective 
cover assembly can be adapted for use with any shape 
connector for any electrical or electronic application, 
e.g. telecommunications, automotive, coax, fiber optics, 
30 etc. Moreover, it is understood that the protective 
cover assembly can be formed of materials other than 
plastic, e.g. a laminate or metal coated with insulative 
material. Furthermore, the spacer latch component 60 
can be modified to include the latch arms 54 and pawls 
35 55, while the passage 50 would be modified to have 
ratchets 62 formed thereon. Thus, while several 
embodiments of the present invention have been described 
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with reference to the drawing figures, it is to be 
understood by persons of ordinary skill in the art that 
the invention is not to be strictly limited to such 
embodiments, but may be otherwise variously embodied and 
practiced within the scope of the following claims. 
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Arcordinalv, what is claitred is; 

1. A protective cover assembly for use with at 
least one electrical conductor connected to an 

^ electrical connector, comprising a cover assembly half 
5 and a body assembly half, said assembly halves being 
adapted to sealingly fit around said electrical 
connector and conductor; said cover assembly half and 
body assembly half each include at least one conductor 
passage, said protective cover assembly characterized in 
10 that : at least one spacer latch component is operatively 
disposed between said assembly halves for gripping and 
sealing said at least one conductor, 

2. The cover assembly of claim 1, wherein one of 
said assembly halves includes a platform formed thereon 

15 comprising a cable support surface and at least one 
upright leg supporting a cable support surface. 

3. The cover assembly of claim 1, wherein at 
least one of said assembly halves includes a resilient 
latching arm for engaging the spacer latch component. 

20 4. The cover assembly of claim 3, wherein the 

spacer latch component includes ratchet surfaces on a 
side thereof for deflecting the resilient latching arm 
of said at least one assembly half. 

5. The cover assembly of claim 3, wherein the 

25 resilient latching arm is disposed adjacent to a groove 
formed in said at least one assembly half whereby, upon 
engaging the spacer latch component, the resilient 
latching arm is deflected towards said groove. 

6. The cover assembly of claim 1, wherein said 
30 assembly halves have sides formed thereon, and a 

narrowed neck portion and a head portion are formed on 
said sides, and wherein said neck and head portions 
extend relatively away from said sides for defining said 
conductor passages . 
3 5 7. The cover assembly of claim 1, wherein at 

least one of said assembly halves includes a groove 
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along the periphery thereof for receipt of a sealant 
material therein. 

8. The cover assembly of claim 7, wherein the 
groove has a longitudinal axis generally along said 

5 periphery, and said at least one conductor passage of 
said assembly halves has an aixial direction which is 
generally transverse to said groove longitudinal axis 
where said groove is adjacent to said passage, whereby 
said sealant material is arranged for sealing contact 
10 with said at least one conductor. 

9. The cover assembly of claim 1, wherein at 
least one of said assembly halves includes a stop flange 
formed thereon, which stop flange is disposed generally 
along the periphery of said assembly half, said stop 

15 flange having at least a pair of ends. 

10. The cover assembly of claim 9, wherein said 
assembly further includes a latching tab and a lug for 
latchably engaging said latching tab when said assembly 
halves are joined, and wherein said latching tab and 

20 said lug are located between said stop flange ends when 
the assembly halves are so joined. 

11. The cover assembly of claim 9, wherein said 
stop flange includes a top surface which is generally 
co-planar with a top surface of at least one of said 

25 conductor passages. 

12. The cover assembly of claim 1, wherein one of 
said assembly halves includes double-lock members formed 
thereon for disposition in complimentary tapered grooves 
formed in the other of said assembly halves . 

30 13. The cover assembly of claim l, wherein at 

least one of said cover and body assembly halves include 
a latching tab, and the other of said cover and body 
assembly halves includes a lug for latching with said 
taib when said assembly halves are joined together. 

35 14. The cover assembly of claim 1, wherein said 

spacer latch component includes a resilient latching arm 
for engaging one of said assembly halves. 
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15. The cover assembly of claim 14, wherein one of 
said assembly halves includes ratchet surfaces formed on 
a side thereof for deflecting the resilient latching arm 
of said spacer latch component . 
5 16. The cover assembly of claim 14, wherein the 

resilient latching arm is disposed adjacent to a groove 
formed in said spacer latch component whereby, upon 
engaging the assembly half, the resilient latching arm 
is deflected towards said groove. 
10 17, The cover assembly of claim 1, wherein each of 

said assembly halves includes at least one double-lock 
member formed thereon for disposition in a coir5>limentary 
tapered groove formed in the other of said assembly 
halves . 

15 18. The cover assembly of claim 1, wherein said 

spacer latch component and said body half each include a 
sealing and dielectric compound pad for sealing said 
conductor and conductor passages. 

19, The cover assembly of claim 18, wherein the 

20 cover half includes a sealing and dielectric compound 
pad for sealing said conductor and conductor passages. 
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